In this paper we deal with a Hamiltonian action of a reductive algebraic group G on an irreducible normal affine Poisson variety X . We study the quotient morphism µ G
Introduction

Main objects of study
In this paper we study Hamiltonian actions of reductive algebraic groups on Poisson varieties. The ground field K is algebraically closed and of characteristic 0.
A Poisson variety X is a variety whose structure sheaf is a sheaf of Poisson algebras. Poisson morphisms of Poisson varieties are defined in an obvious way. Let G be a reductive group acting on X by Poisson automorphisms. The action G : X is said to be Hamiltonian if 
Since G is reductive, the algebra g possesses a nondegenerate symmetric bilinear G-invariant form (·, ·). We may assume additionally that this form is nondegenerate on any Lie algebra of a reductive subgroup of G. Fix such a form and identify g * and g. So we can consider µ G,X as a morphism X → g. We also consider a morphism ψ G,X : X → g//G, the composition of µ G,X and the quotient morphism π G,g : g → g//G.
It is interesting to study a kind of "Stein factorization" for the morphism ψ G,X . Let X be a normal irreducible Hamiltonian G-variety. Denote the integral closure of
This is a normal irreducible affine variety. There are two natural morphisms: the G-invariant dominant morphism ψ G,X : X → C G,X and the finite morphism τ G,X : C G,X → g//G. We remark that, by the construction of C G,X , G permutes transitively connected components of a general fiber of ψ G,X . The variety C G,X and the morphisms ψ G,X : X → C G,X and τ G,X : C G,X → g//G are the main objects of study in this paper.
One of motivations for this study comes from the theory of Hamiltonian actions of compact Lie groups on smooth symplectic manifolds. Namely, let K be a connected compact Lie group and X a symplectic K -manifold. As above, one can define the moment map µ : X → k. Choose a Weyl chamber C ⊂ k and consider the continuous map ψ : X → C mapping x to K µ(x) ∩ C. This is an analog of ψ G,X in this situation. The map ψ has the following properties (see [9] ):
1. The image of ψ is a convex polytope. 2. All fibers of ψ are connected.
However, general fibers of ψ G,X are, in general, not connected even for connected G. The action of G = SL 2 on K 2 ⊕ K 2 provides an example. Therefore it seems that the right analog of ψ in the algebraic situation is the morphism ψ G,X . We will see in the sequel that the image of ψ G,X possesses nice properties (at least for sufficiently good, for example, generically symplectic, affine varieties X ). We also conjecture that for such varieties X all fibers of ψ G,X //G : X//G → C G,X are irreducible. 1 This would imply the connectedness property for all fibers of ψ G,X .
The second motivation of our study comes from Invariant theory. It turns out that the subalgebra
G is closely related to the subalgebra of all functions lying in the center of the Poisson algebra
The idea to study C G,X , ψ G,X , τ G,X belongs to F. Knop. In [10] he showed that if G is connected, X 0 is a smooth irreducible G-variety and X = T * X 0 , then C G,X is an affine space and the morphism ψ G,X is equidimensional. He also described the morphism τ G,X . Namely, there is a subspace a G,X 0 in a Cartan subalgebra t of g and a subgroup W G,X 0 in the quotient N G (a G,X 0 )/Z G (a G,X 0 ) such that C G,X ∼ = a G,X 0 /W G,X 0 and τ G,X is the morphism a G,X 0 /W G,X 0 → g//G induced by the restriction of functions from g to a G,X 0 . Since C G,X is an affine space, the group W G,X 0 is generated by reflections. The subalgebra K[C G,X ] coincides with the center of the Poisson algebra K[X ] G . Recently, F.Knop obtained the
